OBJECT/VE: To determine the validity of a two-question case-finding instrument for depression as compared with six previously validated instruments.
M
' aJor depression is one of the most common ill . nesses seen by primary care physicians with a prevalence of 5% to 9% in adult patients. 1 Depressed medical patients have increased disability, health care utilization, mid mortality from suicide and other causes, as well as reduced productivity and health-related quality of life. 24 Costs for depression, including patient care, lost productivity, absenteeism, and suicide, were estimated at $43.7 billion in the United States in 1990. 9 Although primary care physicians manage the major ity of patients with major depression, 35% to 50o/0 of cases go unrecognized, la-l~ Several questionnaires have been developed to help providers identify depression in the pri mary care setting, la-~l but many practitioners find these measures too cumbersome mid time-consuming for routine use. 22,2s Are there one or two brief questions that could help primary care physicians identify patients with major depression? According to the D~agnostic and Statistical Man hal of Mental Disorders-IV, the essential feature of a major depressive episode is a period of at least 2 weeks during which there is either depressed mood or the loss of interest or pleasure in nearly all activities. ~4 The Primary Care Evaluation of Mental Disorders Procedure (PRIME-MD) includes a 27-item screening questionnaire and follow-up clinician interview designed to facilitate the diagnosis of common mental disorders in primary care. The questionnaire includes two questions about depressed mood and anhedonia: (1) "During the past month, have you often been bothered by feeling down, depressed, or hopeless?" and (2) "During the past month, have you often been bothered by little interest or pleasure in doing things? ''~s
The original PRIME-MD study reported that a '~es" answer to one of these two questions was 86% sensitive and 75% specific compared with a subsequent telephone interview diagnosis of major depressive disorder. ~s However, no study has compared the sensitivity and specificity of these two questions with a simultaneous interview. The goal of our study was to compare the test characteristics of a two-question case-finding instrument with those of six previously validated case finding instruments. We simultaneously administered a diagnostic interview as the criterion standard for diagnosing major depression.
METHODS

Overview of Design
A consecutive sample of patients visiting tile urgent care clinic at the San Francisco Department of Veterans Affairs Medical Center (SFVAMC) between April and No vember 1995 was asked to participate in the study. Most patients were seeking care for a specific complaint; others sought to establish primary care, to receive subspecialty referral, or to refill medication prescriptions. Of 675 eligible patients, 74 declined to participate, 6 were excluded because they were blind, and 5 were excluded because they were too delusional or intoxicated (as assessed by the interviewer) to understand the interview, Thus, 590 patients were enrolled in the study. The study protocol was approved by the Committee on Human Research at the University of California, San Francisco, and the SFVAMC.
After informed consent was obtained, each patient was asked to complete a self-report questionnaire, Three psychology graduate students were trained to administer a 20 minute diagnostic interview. They were blinded to the results of the case-finding instruments while conducting the interview, Each subject was offered 85 for participating in the study.
Information on age, gender, ethnicity, education, income, employment status, marital status, current sub stance abuse, previous diagnosis of depression, previous or current therapy for depression, and previous or current medical illness was obtained by interview or ques tionnaire. The self report questionnaire consisted of sev eral demographic items followed by the two-question instrument: (1) "During the past month, have you often been bothered by feeling down, depressed, or hopeless?" and (2) "During the past month, have you often been bothered by little interest or pleasure in doing things?" After the two questions were completed, six common case-finding instruments were administered, is 16,s6,s7 using one of two versions of a questionnaire in which the instruments were arranged in different orders. Following the case-finding instruments, subjects were asked the four CAGE questions for alcoholism 2s and "How many times have you used street drugs in the past year?" to de tect illicit drug use. Substance abuse was defined as two or more positive answers to the CAGE questions or having used "street drugs" 12 or more times in the previous year. The questionnaires and interview took approximately 45 minutes to complete,
Case-Finding Instruments
The Center for Epidemiologic Studies Depression Scale (CES-D) is a 20-item self-report instrument (range 0430) that covers the number and duration of depressive symptoITlS. 14 We used a standard cutpoint of 16 to diagnose depression. We also tested a 10-item short form of the CES D (range 0-30) using a cutpoint of 10. ss The Beck Depression Inventory (BDI) is a 21-item scale (range 0--60), 13 A standard cutpoint of 10 was used to diagnose depression. We also tested a 13 item short form of the BDI (range 0-39) using a cutpoint of 5, ~7 Test characteristics for other cutpoints were evaluated by use of receiver operating characteristic curves.
The Medical Outcomes Study (MOS) depression measure was developed for use in the National Study of Medical Care Outcomes. is This 8 item instrument (range 0.001 0,9) incorporates two items from the Diagnostic Interview Schedule and six items from the CES-D. We used a standard cutpoint of 0.060 to diagnose depression. The Symptom Driven Diagnostic System for Primary Care (SDDS-PC) is an instrument designed to assess multiple mental disorders in the primary care setting, ls,2s It includes a 5 item case finding measure (range 0-4) for depression, We used a standard cutpoint of 2 to diagnose depression,
Criterion Standard
The National Institute of Mental Health Diagnostic In terview Schedule (DIS) is a highly structured interview designed to be administered by lay interviewers to yield psychiatric diagnoses according to the Diagnostic and Statistical Manual of Mental Disorders criteria. The DIS has a sensitivity of 80o/0 mid specificity of 84% compared with DSM III criteria for depression and has been used extensively to study the epidemiology of depression, s,~9
We used modules for major depressive episode, manic episode, and schizophrenia from the Quick DIS III R (QDIS), a computerized version of the DIS, as a criterion standard for diagnosing major depression in this study, The depression module was modified to detect major de pression in the past year rather than during the subJect's lifetime, The QDIS has demonstrated good testretest reliability and agreement with the standard format DIS for diagnosing depression (K 0,76), mania (K 0.75), and schizophrenia (K 0.87), s~ In our study, the average interrater reliability on a subset of patients (n = 20) interviewed by all three interviewers was excellent (K 0,88),
Recognition
The percentage of depression eases recognized by ur gent care providers was determined by blinded chart review, Patients in the urgent care clinic were evaluated by attending physicians, resident physicians, or both. To qualify as "recognized," the provider was required to have noted the term depression or depressed on the visit record or to have referred the patient to a psychiatrist for further evaluation of depressive symptoms.
Statistical Analysis
Patients with conculTent mania or schizophrenia (found on QDIS modules) were excluded from analysis. The precision of the estimates of the prevalence of depres-sion and the proportion of cases recognized by health care providers were determined with exact binomial 95% confi dence intervals (CIs). sl For the two-question instrument, a '~yes" answer to either of the following two questions was considered a positive test: (1) "During the past month, have you often been bothered by feeling down, depressed, or hopeless?" or (2) "During the past month, have you often been bothered by little interest or pleasure in doing things?" For the other six instruments, stmldard cutpoints for diagnosis of depression were obtained from published literature.
The operating characteristics of each of the seven case finding instruments were compared with the diagno sis of depression as determined by the QDIS (criterion standard), Sensitivity, specificity, and likelihood ratios (LRs) were determined by standard formulaeSS; exact binomial 95% CIs were calculated for the sensitivity and speci ficity. Each of the case-finding instruments was then converted to its continuous or ordinal scale and receiver operating characteristic (ROC) curves were generated; ar eas under these curves were calculated by the trapezoidal rule. sl Ninety-five percent CIs for the area under the ROC curves were determined by bootstrapping methods. Areas under the ROC curves were compared using the method of Hanley and McNeil. ss All analyses were performed using Stata statistical software, version 5.0 (College Station, Tex,, 1996). sl
RESU LTS
A total of 590 subjects participated in the study. Of these, 47 were excluded because of concurrent mania, schizophrenia, or both, and 7 were excluded because of missing data, leaving 536 subjects for the analysis. Participants were mainly middle aged men ranging from 21 to 89 years of age (Table 1) . Only 14% had not finished high school,
The prevalence of major depression as determined by the QDIS interview was 18.1% (97 of 536; 95% CI 15-21%). Of those determined to be depressed in the past year, 78% (76 of 97) stated they had experienced a de pressive episode in the past month. Overall, the casefinding instruments had sensitivities of 89 to 96% and specificities of 51 to 72% (Table 2) . Likelihood ratios for positive tests ranged from 2.0 to 3,3; LRs for negative tests ranged from 0.07 to 0.17.
The two question instrument was 96% sensitive (95% CI 90-99%) with a negative LR of 0.07 and a negative predictive value of 98% in this sample. Its specificity was 57% (95% CI 53~32%) with a positive LR of 2.2 and a pos itive predictive value of 33%, These values were stable across different age groups (Table 3) . When subjects who answered yes to the question "Have you ever been dia@ nosed with or treated for depression?" (n 101) were excluded from the analysis, the two-question instrument was 98% sensitive (95% CI 89 100%) and 59% specific (95% CI 54-64%). Areas under the ROC curves were similar for all of the instruments, with a range of 0.82 to 0.89. The CES D, CES-D-short, and MOS instruments had greater areas under the ROC curve than the two-question instrument, but areas under the ROC curves were not statistically dis ferent for the two-question instrument compared with the other three instruments, The two-question instrument took less than 1 minute to complete and score, while each of the other instruments took longer to complete (range 2-5 minutes) and was more cumbersome to score.
When the 175 participants with concurrent sub stance abuse were excluded from the analysis (121 for alcohol, 36 for illicit drug use, and 46 for both), the sensitivity of the two question instrument was 96% (95% CI 86-99%) with a negative predictive value of 99% (Table 4 ).
The specificity increased to 66% (95% CI 60-71%), but the positive predictive value slightly decreased to 30% be cause the prevalence of depression was lower (13.5%) in this group. Excluding subjects with substance abuse, areas under the ROC curves were similar for all of the in struments, with a range of 0,84 to 0.91. With the exception of the MOS instrument, which had a greater area under the ROC curve than the two question instrument (p ,02), areas under the ROC curves were not statistically different for the two-question instrument compared with the other six instruments.
In post hoc mlalyses, the first question alone ("During the past month, have you often been bothered by feeling down, depressed, or hopeless?") was 93% sensitive (95% CI 86-97%) with a negative LR of 0,11 and a negative pre- dictive value of 98%. It was 62% specific (95% CI 58437%) with a positive LR of 2.4 and a positive predictive value of 35%. These values were stable across different age groups. When subjects who answered yes to the question "Have you ever been diagnosed with or treated for depres sion?" (n = 100) were excluded from the analysis, the first question was 94% sensitive (95% CI 83-99%) and 65% specific (95% CI 60-70%). The area under the ROC curve for the first question alone (0.78; 95% CI 0.74, 0.81) was less than for all of the other instruments, including the two question instrument. The second question alone ("During the past month, have you often been bothered by little interest of pleasure in doing things?") was 79% sensitive (95% CI 70-87%) and 72% specific (95% CI 68~76%).
Excluding the 175 participants with substance abuse, the first question alone was 900/o sensitive (95% CI 78-97%) with a negative LR of 0.14 and a negative predictive value of 98%, and 69% specific (95% CI 64~74%) with a positive LR of 2.9 and a positive predictive value of 31% in this sample. The second question alone was 71% sensitive (95% CI 5~83%) and 80% specific (95% CI 7~84%).
Complete charts and visit records were available for 429 of 536 subjects. Of these, only 8.8% of subjects with depression (6 of 68 subjects; 95% CI 3-18%) were recog nized as being depressed by the health care provider. Excluding subjects with substance abuse, 6.7o/0 of subjects with depression (2 of 30 subjects; 95% CI 1~2%) were rec ognized as being depressed by the health care provider.
DISCUSSION
A two question case finding instrument was an effee tire means of identifying subjects with major depression.
A "no" response to both of two questions made depression highly unlikely, with a LR of 0.07 and a posterior proba bility of 2%. The test characteristics of the two question instrument were similar to those of six common casefinding instruments for major depression and were stable across different age groups. This is the first study to compare seven case-finding instruments for depression with a simultaneous criterion standard interview. Our results are consistent with those of a meta-analysis that combined the results of 18 studies and found that nine case finding instruments for depres sion had similar test characteristics, s4
Sensitivity should be maximized in choosing a casefinding instrument, so that cases of depression are not missed. Thus, it is most important to compare the ROC curves when sensitivity is high (e.g., 80-100~
The slightly greater areas under the curves for the CES D, CES D short, and MOS instruments are due to greater specificity when sensitivity is low (Figure 1 ). The 20-item CES-D mid the 10 item CES D short are much longer than the two question instrument. The MOS requires multiplication of scored answers to each of eight questions by their individual regression coefficients to obtain a sum value that can be compared with the standard cutpoint for depression, and thus is impractical for use in primary care settings.
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